Experimental details
Materials and sample preparation. Enantiopure samples of both enantiomers of 1a-c were obtained from Sigma Aldrich (Germany) and used without further purification. Isovaleraldehyde has been obtained from Sigma Aldrich (Germany) and freshly been distilled before use. DMSO-d 6 was obtained from Eurisotop (France). Equimolar mixtures of the prolinol derivatives 1a-c and the aldehyde were freshly prepared before every measurement.
IR and VCD spectroscopy. The IR and VCD spectra were recorded on a Bruker Vertex 70/ PMA 50 VCD spectrometer. Samples were held in a transmission cell with BaF 2 windows with 100 µm path length. Sample concentrations were adjusted so that the IR absorbance spectrum is below 0.9 absorbance units. Both IR and VCD spectra were generally recorded at 4 cm -1 spectral resolution by accumulating 32 respectively at least ~16000 scans (minimum of 4 hours accumulation time for VCD). Baseline correction of the VCD spectra was done by subtraction of the spectra of the corresponding racemic mixtures or the solvent recorded under identical conditions. Throughout the main text, it is referred to the experimental spectra of the (R)-enantiomers for comparison purposes.
Computational details. Geometry optimizations and frequency calculations were performed at the B3LYP/6-31G+(2d,p) level of theory using the Gaussian 09 E.01 software package with tight convergence criteria and ultrafine integration grids. [1] Solvent effects were taken into account implicitly by using the integral equation formalism of the polarizable continuum model (IEFPCM) [2] for DMSO. Vibrational line broadening was simulated by assigning a Lorentzian band shape with half-width at half-height of 6 cm -1 to the calculated dipole and rotational strength. The calculated frequencies were scaled by a factor of =0.98. The theoretical spectra shown in the main text are simulated according to the Boltzmann weights for the relative zero-point corrected energies E ZPC as they were found to be either virtually identical or to agree better with the experimental data than spectra predicted based on Gibbs free energies G 298K . Figures are prepared using CylView. [3] 2. Additional spectra and figures Figure S1 . Comparison of the experimental IR and VCD spectra of the enamines 2a and 2b and of the oxazolidine obtained directly from 1c and over time from 2b. Figure S2 . Comparison of the experimental spectra of enamine 2a with those computed for conformers featuring only the anti-, the syn-or the Z-conformation. Figure S3 . Comparison of the experimental and computed IR and VCD spectra of enamine 2b. Figure S4 . Comparison of the experimental IR and VCD spectra of 3 with those computed for the (R,R)-and (R,S)-3 diastereomers.
Conformational analysis
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